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MULTI-CARRIER TRANSCEIVER WITH 
RELIABLE ONLINE RECONFIGURATION 

[0001] The present invention relates to a method and 
means in multi-carrier transceivers for online recon?gura 
tion in the presence of changing noise and/or changing line 
conditions. The online recon?guration function Will update 
the bit loading and/or the transmit poWer of the different 
carriers When for instance the reception quality of certain 
carriers degrade, in order to preserve optimal performance. 

[0002] Such an online recon?guration mechanism is 
already knoWn from section 10 of the ANSI T1E1.413-1998 
Speci?cation entitled “Network and Customer Installation 
Interfaces—Asymmetric Digital Subscriber Line (ADSL) 
Metallic Interface”. Therein, online updating the number of 
bits assigned to carriers (named subcarriers in T1E1.413 
1998) and changing the transmit energy of carriers, is called 
“Bit SWapping”. The knoWn ADSL bit sWap process makes 
use of the overhead control channel or so called AOC 

channel (Auxiliary Overhead Channel) to convey the bit 
sWap request and bit sWap acknowledge messages betWeen 
the multi-carrier transceivers Whose bit and poWer alloca 
tions Will be updated as a result of the changing noise or line 
conditions. The AOC bytes are carried as overhead bytes in 
the ADSL frame structure. As such, they are also modulated 
on the carriers and therefore also vulnerable to changing 
noise and/or line conditions. If the noise is severe on the 
carriers that convey the AOC bytes, the bitsWap commands 
themselves may be impaired. In that case, the multi-carrier 
transceiver Will be unable to successfully complete online 
recon?guration. 

[0003] For implementations of ADSL compliant With the 
ANSI T1E1.413-1998 Speci?cation, the robustness problem 
of the online recon?guration mechanism is even Worse 
because the AOC bytes are modulated on a ?Xed set of 
carriers, as a consequence of Which noise at a feW particular 
frequencies can disturb the transfer of bit sWap commands. 
Moreover, the AOC bytes constitute the start of the data 
contents of a Discrete Multi Tone symbol, as a result of 
Which the AOC bytes are alWays modulated on the carriers 
carrying the least bits (tone or carrier ordering principle 
described in section 6.7 of the above cited ANSI T1E1.413 
1998 Spec). Those tones are usually lying at the border of 
the ADSL passband and do suffer most from inter-symbol 
and inter-carrier interference (ISI/ICI), making the AOC 
overhead channel and the online recon?guration process 
even more vulnerable to changing noise or line conditions. 

[0004] An object of the present invention is to provide a 
mechanism and means for online recon?guration in multi 
carrier transceivers With increased reliability and robustness 
over the knoWn bit sWap technique. 

[0005] According to the present invention, this object is 
realiZed by the method for recon?guration as de?ned by 
claim 1, and the multi-carrier transceiver as de?ned by claim 
7. 

[0006] Indeed, the bit sWap (bit and transmit energy real 
location) for the information channel can only be carried out 
reliably if the overhead channel conveying the bit sWap 
commands has suf?cient quality. If the loop quality degrades 
due to changing noise or line conditions, the ?rst priority 
should therefore be to improve the quality of the overhead 
channel by recon?guration of the overhead channel. Thus, 
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the bit sWap should ?rst be applied to carriers that carry the 
data corresponding to the bit sWap protocol. Only When 
these carriers have been successfully protected Will further 
bit sWap of the information bearing carriers be performed. 
Obviously, this may require repeated transmission of certain 
bit sWap commands. 

[0007] It is noted that the recon?guration mechanism 
according to the current invention has the best effect When 
the bit sWap commands, or more generally the overhead 
bytes, have a ?Xed position in the multi-carrier frame as a 
result of Which these overhead bytes Will be mapped onto a 
?Xed set of carriers. For ADSL systems operating in com 
pliance With the above cited ANSI T1E1.413-1998 or its 
ITU equivalent (ITU Speci?cation G.992.1), this holds true. 
For ADSL systems operating in compliance With a more 
recent ITU Speci?cation (ITU Speci?cation G.992.3) this is 
not necessarily the case, but it can be imposed if during 
initialiZation of the latter ADSL system an integer relation 
ship betWeen the multi-carrier symbols (the so called DMT 
symbols) and the codeWords (the so called Reed Solomon 
codeWords) is negotiated. 
[0008] It is further noted that the term ‘comprising’, used 
in the claims, should not be interpreted as being limitative to 
the means or steps listed thereafter. Thus, the scope of the 
expression ‘a device comprising means A and B’ should not 
be limited to devices consisting only of components A and 
B. It means that With respect to the present invention, the 
only relevant components of the device are A and B. 

[0009] Additional, optional features of the online recon 
?guration method according to the present invention are 
de?ned by claim 2. 

[0010] Indeed, a typical implementation of the invented 
recon?guration method is initiated by sending a request for 
recon?guration. The request tells the other transceiver Which 
carriers carrying overhead data have to be modi?ed. The 
transceiver receiving the recon?guration request, responds 
With an acknoWledge message indicating the point in time 
from Which the neW con?guration Will take effect. Both 
transceivers thereupon prepare for the bitsWap and at the 
appropriate time modify the bit assignment and/or the trans 
mit energy assignment for the overhead data bearing carri 
ers. It is evident hoWever that tens of variant message 
sequences can be thought off leading to the same result, 
Which is the recon?guration of the overhead channel 
betWeen tWo multi-carrier transceivers in order to make this 
overhead channel more reliable and more robust. Also, the 
contents of the messages could be different in variant 
implementations of the online con?guration method accord 
ing to the present invention. 

[0011] Another optional feature of the online recon?gu 
ration method according to the present invention is de?ned 
by claim 3. 

[0012] Thus, the transceiver sending the request for recon 
?guration of the overhead channel shall start a time-out 
period from the moment it sends the request. When no 
acknoWledgement has been detected Within this time-out 
interval, the transceiver shall re-send the request for recon 
?guration With the same parameter values, and shall re-start 
the time-out period. Only When an acknoWledgement has 
been detected Within the time-out interval shall the trans 
ceiver prepare for recon?guration of the overhead channel at 
the point in time indicated in the acknoWledge message. 
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[0013] Further optional features of the online recon?gu 
ration mechanism according to the current invention are 
de?ned by claim 4. 

[0014] Hence, similar to the implementation of the over 
head channel recon?guration in claim 2, the information 
channel recon?guration might be initiated by a request from 
one transceiver folloWed by an acknowledgement from the 
other transceiver. The request contains the parameters for the 
recon?guration, eg the carrier indexes of information bear 
ing carriers to be modi?ed, as Well as the amounts of bits to 
be reassigned and/or amounts of transmit energy to be 
assigned to the respective information bearing carriers. The 
acknowledge message informs on the time moment Where 
the recon?guration of the information channel shall take 
place. 

[0015] Yet another optional feature of the online recon 
?guration mechanism according to the present invention is 
de?ned in claim 5. 

[0016] The current invention is suitable for implementa 
tion in various multi-carrier systems like Discrete Multi 
Tone (DMT) based multi-carrier systems such as ADSL 
(Asymmetric Digital Subscriber Line) or VDSL (Very High 
Speed Digital Subscriber Line) systems, OFDM based 
multi-carrier systems, DWMT based multi-carrier systems, 
etc. 

[0017] Still an optional feature of the online recon?gura 
tion mechanism according to the invention is de?ned by 
claim 6. 

[0018] Thus, complementary to ?rst recon?guring the 
overhead channel before recon?guring the information 
channel, the overhead channel can be better protected by 
assigning a signal to noise ratio margin to the overhead 
bearing tones Which is larger than the signal to noise ratio 
margin assigned to the information bearing tones. This can 
be done either during initialiZation or at recon?guration. 

[0019] Thus, the request for recon?guration of the infor 
mation channel Will repeatedly be sent out until an acknoWl 
edge message is received Within a predetermined time-out 
interval. Only When the acknoWledge message is received 
Within the time-out interval, shall the multi-carrier trans 
ceivers prepare for the change in bit assignments and the 
transmit energy assignments for the information channel. 

[0020] The above mentioned and other objects and fea 
tures of the invention Will become more apparent and the 
invention itself Will be best understood by referring to the 
folloWing description of an embodiment taken in conjunc 
tion With the accompanying draWings Wherein: 

[0021] FIG. 1 represents a time diagram of an embodi 
ment of the online recon?guration method according to the 
present invention; 

[0022] FIG. 2 depicts in detail the contents of the over 
head channel recon?guration request messages of FIG. 1; 

[0023] FIG. 3 depicts in detail the contents of the over 
head channel recon?guration acknoWledge message of FIG. 
1; 

[0024] FIG. 4 depicts in detail the contents of the infor 
mation channel recon?guration request message of FIG. 1; 
and 
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[0025] FIG. 5 depicts in detail the contents of the infor 
mation channel recon?guration acknoWledge message of 
FIG. 1. 

[0026] The time diagram of FIG. 1 shoWs a sample 
sequence of messages sent over the AOC channel betWeen 
a central of?ce ADSL transceiver ATU-C and a remote 
ADSL transceiver unit ATU-R in order to perform a bitsWap 
operation in a manner according to the present invention. 
Both ADSL transceivers ATU-C and ATU-R are supposed to 
be DMT based ADSL transceivers communication over a 
tWisted pair copper telephone loop TL. The transceivers 
thereto modulate information data and overhead data on a 
set of 256 carriers, part of Which are used for doWnstream 
transmission from ATU-C to ATU-R, and part of Which are 
used for upstream transmission from ATU-R to AT U-C. 

[0027] The bit sWap process enables the ADSL transceiv 
ers ATU-C and ATU-R to change the number of bits assigned 
to the carriers and/or to change the transmit energy of the 
carriers Without interrupting the data ?oW. Either trans 
ceiver, ATU-C or ATU-R, may initiate a bitsWap upon 
detection of changing noise or line conditions. The bit sWap 
procedures for the upstream and doWnstream directions are 
independent, but may take place simultaneously. 

[0028] In the eXample scenario illustrated by FIG. 1, the 
central of?ce ADSL transceiver ATU-C initiates the bitsWap 
by sending an overhead bitsWap request message AOC 
BITSWAP-REQl. This overhead bitsWap request message 
AOC-BITSWAP-REQI consists of a message header AOC 
REQ-HDR and k message ?elds, AOC-REQ-FIELDl to 
AOC-REQ-FIELDk as shoWn in FIG. 2. The overhead 
bitsWap request message header AOC-REQ-HDR consists 
of eight binary ones, Whereas the k message ?elds AOC 
REQ-FIELDl to AOC-REQ-FIELDk each consist of an 
eight bit command, CMD21 to CMD2k, folloWed by an 
eight bit carrier indeX, INDEX21 to INDEX2k. The carrier 
indeXes INDEX21 to INDEX2k correspond to indexes of 
tones that convey overhead channel data (AOC bits) and 
Whose bit loading or transmit poWer has to be modi?ed in 
order to improve the quality of the AOC channel given the 
changed noise or line conditions. The commands CMD21 to 
CMD2k specify for the respective tones hoW the bit and/or 
poWer allocation for that tone has to be modi?ed. Valid 
commands and there meaning are supposed to be agreed 
upon beforehand betWeen the transceivers ATU-C and ATU 
R, or should be taken from a standardiZed table like table 44 
in section 10.2.3 of the ANSI T1E1.413-1998 Speci?cation. 

[0029] The central of?ce transceiver ATU-C starts a time 
out period T-OUT from the moment it sends the overhead 
bitsWap request message AOC-BITSWAP-REQl. It 
receives no acknoWledgement Within this time out interval 
and therefor resends a copy AOC-BITSWAP-REQ2 of the 
overhead bitsWap request message AOC-BITSWAP-REQl 
With the same parameter values, and restarts the time out 
interval T-OUT. When no acknoWledgement is received 
Within the time out interval T-OUT after a ?nite number of 
unsuccessful retries, the central office ADSL transceiver 
ATU-C can take recovery actions. 

[0030] In FIG. 2, the remote ADSL transceiver ATU-R 
responds to the second overhead bitsWap request message 
AOC-BITSWAP-REQ2 With an overhead bitsWap acknoWl 
edge message AOC-BITSWAP-ACK Which arrives at the 
central of?ce ADSL transceiver AT U-C before the time out 
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interval T-OUT has expired. The overhead bitsWap acknoWl 
edge message AOC-BITSWAP-ACK comprises a message 
header AOC-ACK-HDR and a single message ?eld Which 
consists of an eight bit acknowledge command AOC-ACK 
CMD and an eight bit time ?eld AOC-ACK-TIME. Both the 
message header AOC-ACK-HDR and the acknowledge 
command AOC-ACK-CMD are coded to contain eight 
binary ones. The time ?led is included to indicate When the 
bit sWap is to take place, and thereto contains a frame 
number FRAMEi. The neW bit and/or poWer allocation for 
the overhead carrying tones shall take effect starting from 
the ?rst frame of an ADSL superframe after the superframe 
counter has reached the number of FRAMEi. This Way, the 
ADSL transceivers AT U-C and ATU-R can coordinate and 
synchroniZe the bit sWapping. In ADSL, superframe count 
ing is performed modulo 256 by both the central office 
transceiver and remote transceiver, starting With superframe 
0 at the beginning of shoWtime. This Way, the superframe 
counters in ATU-C and AT U-R remain synchroniZed and 
serve Well as a tool to also synchroniZe the bitsWap process. 
A skilled person hoWever Will appreciate that many alter 
natives exists to synchroniZe the bitsWapping at tWo com 
municating multi-carrier transceivers, the selected method 
having an in?uence on the type of information to be con 
veyed in the acknoWledge message (e.g. frame number, 
absolute or relative time against synchroniZed clocks avail 
able at ATU-C and ATU-R, . . . 

[0031] Upon receipt of the overhead bitsWap acknoWledge 
message AOC-BITSWAP-ACK, the central of?ce ADSL 
transceiver ATU-C in FIG. 2 Waits until its superframe 
counter equals the value FRAMEi speci?ed in time ?eld 
AOC-ACK-TIME, and then starts the AOC BITSWAP by 
changing the overhead bit and poWer assignments for the 
appropriate carriers With indexes INDEX21 . . . INDEX2k 

as speci?ed in the commands CMD21 . . . CMD2k. For 

example, CMD21 requires the number of overhead bits 
assigned to the tone With index INDEX21 to be increased by 
1, . . . , CMD2k requires the transmit energy allocated to the 

tone With index INDEX2k to be reduced by 2 dB. The 
remote transceiver ATU-R, after having sent the overhead 
bitsWap acknoWledge message AOC-BITSWAP-ACK, 
Waits until its superframe counter has reached the value 
FRAMEi and then also carries out the AOC BITSWAP. 

[0032] Thanks to the overhead bitsWap, the robustness of 
the carriers that Will convey the bitsWap commands for the 
information channel recon?guration has increased. It is 
possible that further overhead bitsWap requests have to be 
sent before the entire overhead channel is suf?ciently quali 
tative and reliable to continue With the online recon?gura 
tion of the information channel. According to the invention, 
only When the carriers that carry the overhead data (AOC 
channel) or at least the carriers that carry the bit sWap 
commands have been successfully protected, Will further bit 
sWap be performed. This may require repeated transmission 
of overhead bitsWap request and acknoWledge messages. 

[0033] Once the overhead channel has been suf?ciently 
protected, the central of?ce ADSL transceiver ATU-C in 
FIG. 2 initiates the information channel bitsWap by sending 
an information bitsWap request message INFO-BITSWAP 
REQ. This information bitsWap request message INFO 
BITSWAP-REQ comprises a message header INFO-REQ 
HDR and a number of message ?elds, INFO-REQ-FIELDl 
to INFO-REQ-FIELDp, each consisting of a bitsWap com 
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mand, CMD41 to CMD4p, and a carrier index, INDEX41 to 
INDEX4p, as illustrated by FIG. 4. The carrier indexes 
INDEX41 to INDEX4p point at tones that transport infor 
mation bits and Whose bit and/or energy constellation has to 
be adjusted as a result of the changed noise or line condi 
tions. The bit sWap commands CMD41 to CMD4p indicate 
hoW the bit and energy assignments of the respective carriers 
With indexes INDEX41 to INDEX4p have to be modi?ed. 
The message header INFO-REQ-HDR serves the purpose of 
recogniZing the kind of message at receiver side and is for 
instance coded With the eight bit sequence “11111101” (for 
the sake of clarity, this eight bit sequence is by example 
chosen different from the eight bit sequence used in the 
header of the overhead bitsWap request message, but could 
have been chosen to contain exactly the same sequence 
“11111111” as Well). From the moment on the information 
bitsWap request message INFO-BITSWAP-REQ is sent, the 
central of?ce transceiver ATU-C starts a time out interval 
T-OUT Wherein it expects to receive acknoWledgement. If 
no acknoWledgement is received in time, a copy of the 
information bitsWap request message INFO-BITSWAP 
REQ Will be sent, and this can be repeated a ?nite number 
of times. 

[0034] The remote ADSL transceiver ATU-R responds to 
the information bitsWap request message INFO-BITSWAP 
REQ With an information acknoWledge message INFO 
BITSWAP-ACK that contains a message header INFO 
ACK-HDR, an acknoWledge command INFO-ACK-CMD 
and a time ?eld INFO-ACK-TIME, as depicted in FIG. 5. 
The message header INFO-ACK-HDR and acknoWledge 
command INFO-ACK-CMD are both coded to contain the 
eight bit sequence “11111101” (again, these eight bit codes 
are chosen different from the eight bit codes used in the 
corresponding ?elds of the overhead bitsWap acknoWledge 
message by example, but could have been chosen to contain 
exactly the same sequence “11111111” as Well), Whereas the 
time ?eld INFO-ACK-TIME is ?lled With a frame number 
FRAMEn corresponding to the sequence number of the 
ADSL superframe from Which onWards the information bit 
sWap has to be applied. 

[0035] The central of?ce transceiver ATU-C receives the 
information bitsWap acknoWledge message INFO 
BITSWAP-ACK Within the time out period T-OUT, and 
starts Waiting until its superframe counter equals the value 
FRAMEn. Beginning With the next ADSL superframe, the 
central of?ce transceiver ATU-C Will modify the bit and 
transmit energy assignments as speci?ed in the information 
bitsWap request message INFO-BITSWAP-REQ. For 
example, CMD41 may require to increase the transmit 
poWer of the tone With index INDEX41 by 3 dB, . . . , 

CMD4p may require to decrease the amount of information 
bits assigned to the tone With index INDEX4p by 1. 

[0036] Similarly, the remote ADSL transceiver ATU-R, 
upon transmission of the information bitsWap acknoWledge 
message INFO-BITSWAP-ACK, shall start Waiting until its 
superframe counter has reached the number of FRAMEn, 
and shall then carry out the INFORMATION BITSWAP by 
modifying the bit and energy assignments to the information 
bearing carriers. 

[0037] Depending on the loop quality degradation and the 
amount of carriers to be recon?gured, additional information 
bitsWap request and acknoWledge messages may have to be 
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transmitted in order to improve the quality of the informa 
tion channel betWeen ATU-C and ATU-R to a satisfying 
level. 

[0038] Complementary to the invention, the carriers that 
carry the overhead data could be eXtra protected during 
initialiZation or during one of the recon?guration cycles by 
giving them eXtra signal-to-noise ratio margin With respect 
to the other tones. Current bit loading algorithms and bit 
sWap protocols do not give special Weight to the carriers that 
transport the recon?guration commands. Implementing this 
feature Would further enhance the chances that recon?gu 
ration can be performed under severe noise constraints, and 
as a consequence further increases the stability of the 
multi-carrier system. 

[0039] The above eXample describes in detail a bit sWap 
procedure, i.e. online re-allocation of bits and poWer 
amongst the carriers. The basic principle of ?rst improving 
the quality of the overhead channel conveying the recon 
?guration messages before recon?guring the information 
channel is hoWever equally applicable to other types of 
online recon?guration such as SRA or seamless rate adap 
tation (online recon?guration of the aggregate data rate by 
modifying frame multipleXor control parameters as Well as 
modifying the bits and gains parameters), DRR or dynamic 
rate repartitioning (online recon?guration of the data rate 
allocation betWeen multiple latency paths by modifying 
frame multipleXor parameters as Well as modifying the bits 
and gains parameters), or even other types of online recon 
?guration. 
[0040] Also, the choice to describe the invented recon 
?guration mechanism for the doWnstream direction, ie 
from ATU-C to ATU-R, is rather arti?cial. It is evident that 
the invention is equally applicable to the reverse direction, 
from ATU-R to ATU-C. 

[0041] Although reference Was made above to ADSL 
(Asymmetric Digital Subscriber Line) technology used for 
transmission over tWisted pair telephone lines, any skilled 
person Will appreciate that the present invention can be 
applied With same advantages in other DSL (Digital Sub 
scriber Line) systems such as VDSL (Very High Speed 
Digital Subscriber Line), SDSL (Synchronous Digital Sub 
scriber Line) systems, HDSL (High Speed Digital Sub 
scriber Line) systems, and the like, or in a cable based, a 
?ber based or a radio based access system, Where multi 
carrier modulation techniques are used for transferring 
betWeen tWo transceivers both an information channel and 
an overhead channel over a set of carriers or tones. 

[0042] Furthermore, it is remarked that an embodiment of 
the present invention is described above rather in functional 
terms. From the functional description, it Will be obvious for 
a person skilled in the art of designing hardWare and/or 
softWare solutions for multi-carrier communications sys 
tems hoW embodiments of the invention can be manufac 
tured. 

[0043] While the principles of the invention have been 
described above in connection With speci?c apparatus, it is 
to be clearly understood that this description is made only by 
Way of eXample and not as a limitation on the scope of the 
claims. 

1. Method for online recon?guring in case of changing 
noise or line conditions the transfer of information channel 
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data and overhead channel data betWeen a ?rst multi-carrier 
transceiver (ATU-C) and a second multi-carrier transceiver 

(ATU-R), 
CHARACTERIZED IN THAT said method comprises the 

successive steps of: 

a. ?rst recon?guring said overhead channel data success 
fully; and 

b. thereafter recon?guring said information channel data. 
2. Method according to claim 1, 

CHARACTERIZED IN THAT said step of recon?guring 
said overhead channel data consists of: 

a1. transmitting from said ?rst multi-carrier transceiver 
(ATU-C) to said second multi-carrier transceiver 
(ATU-R) an overhead recon?guration request message 
(AOC-BITSWAP-REQl, AOC-BITSWAP-REQ2) 
informing said second multi-carrier transceiver (ATU 
R) on carriers (INDEX21 . . . INDEXZk) Whose bit 
loading or transmit energy have to be modi?ed for 
recon?guration of said overhead channel data; 

a2. transmitting from said second multi-carrier transceiver 
(ATU-R) to said ?rst multi-carrier transceiver (ATU-C) 
an overhead recon?guration acknoWledge message 
(AOC-BITSWAP-ACK) informing said ?rst multi-car 
rier transceiver (ATU-C) on the start time (FRAMEi) of 
said recon?guration of said overhead channel data; 

a3. modifying overhead data assignment and/or transmit 
energy assignment for said carriers (INDEX21 . . . 

INDEXZk) at said ?rst multi-carrier transceiver (ATU 
C) and said second multi-carrier transceiver (AT U-R) 
from said start time (FRAMEi) onWards. 

3. Method according to claim 2, 

CHARACTERIZED IN THAT said step a1 is repetitively 
eXecuted until said overhead recon?guration acknoWl 
edge message (AOC-BITSWAP-ACK) is received by 
said ?rst multi-carrier transceiver (ATU-C) Within a 
predetermined time-out period (T-OUT) from transmit 
ting said overhead recon?guration request message 
(AOC-BITSWAP-REQl, AOC-BITSWAP-REQZ). 

4. Method according to claim 1, 

CHARACTERIZED IN THAT said step of recon?guring 
said information channel data consists of: 

b1. transmitting from said ?rst multi-carrier transceiver 
(ATU-C) to said second multi-carrier transceiver 
(ATU-R) an information recon?guration request mes 
sage (INFO-BITSWAP-REQ) informing said second 
multi-carrier transceiver (ATU-R) on carriers 
(INDEX41 . . . INDEX4p) Whose bit loading and/or 
transmit energy have to be modi?ed for recon?guration 
of said information channel data; 

b2. transmitting from said second multi-carrier trans 
ceiver (ATU-R) to said ?rst multi-carrier transceiver 
(ATU-C) an information recon?guration acknoWledge 
message (INFO-BITSWAP-ACK) informing said ?rst 
multi-carrier transceiver (ATU-C) on the start time 
(FRAMEn) of said recon?guration of said information 
channel data; 

b3. modifying information data assignment and/or trans 
mit energy assignment for said carriers (INDEX41 . . . 
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INDEX4p) at said ?rst multi-carrier transceiver (ATU 
C) and said second multi-carrier transceiver (ATU-R) 
from said start time (FRAMEn) onWards. 

5. Method according to claim 4, 

CHARACTERIZED IN THAT said step b1 is repetitively 
executed until said information recon?guration 
acknowledge message (INFO-BITSWAP-ACK) is 
received by said ?rst multi-carrier transceiver (ATU-C) 
Within a predetermined time-out period (T-OUT) from 
transmitting said information recon?guration request 
message (INFO-BITSWAP-REQ). 

6. Method according to claim 1, 

CHARACTERIZED IN THAT said overhead channel 
data are eXtra protected by assigning a signal to noise 
ratio margin to carriers conveying said overhead chan 
nel data that is higher than a signal to noise ratio margin 
assigned to carriers carrying said information channel 
data. 

7. Multi-carrier transceiver (ATU-C, AT U-R) for trans 
mitting and receiving an information channel and an over 
head channel, said overhead channel at least suited for 
conveying data recon?guration messages, said multi-carrier 
transceiver (ATU-C, ATU-R) containing recon?guration 
means for online recon?guring information channel data and 
overhead channel data in case of changing noise or line 

conditions, 
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CHARACTERIZED IN THAT said recon?guration 
means are adapted to ?rst recon?gure said overhead 
channel data successfully before recon?guring said 
information channel data. 

8. Multi-carrier transceiver according to claim 7, 

CHARACTERIZED IN THAT said recon?guration 
means are adapted to transceive recon?guration mes 

sages (AOC-BITSWAP-REQI, AOC-BITSWAP 
REQ2, AOC-BITSWAP-ACK) for said overhead chan 
nel until said overhead channel data are successfully 
recon?gured, before recon?guration messages (INFO 
BITSWAP-REQ, INFO-BITSWAP-ACK) for said 
information channel are transceived. 

9. Multi-carrier transceiver (ATU-C, AT U-R) according to 
claim 7, 

CHARACTERIZED IN THAT said multi-carrier trans 
ceiver (ATU-C, ATU-R) is a Discrete Multi Tone 
transceiver. 

10. Multi-carrier transceiver (ATU-C, ATU-R) according 
to claim 9, 

CHARACTERIZED IN THAT said multi-carrier trans 
ceiver (ATU-C, ATU-R) is a Digital Subscribe Line 
(DSL) transceiver, and said recon?guration messages 
are bit sWap request and acknowledge messages. 

* * * * * 


